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ABSTRACT 

A computer program, developed by Bolt, Beranek, and Newman, 
Inc, , for the Office of Noise Abatement, Federal Aviation Administra- 
tion, under Contract No. FA68WA-I9OO, was adapted to the NPS W. R. 
Church computer facility and was subsequently utilized to obtain con- 
tours of noise exposure for the Monterey Peninsula airport. Two 
scenarios are presented for the present volume of operations and the 
resulting NEF contours are shown in Appendix B. The same two plots, 
with a doubled volume of operations, are depicted in Appendix C for a 
relative comparison. These noise exposure forecasts can be used for 
noise evaluation and compatible land-use planning in the vicinity of an 
airport. 
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I. INTRODUCTION 



When Assembly Bill 645 (1969), for the state of California 
became law on December 1, 1971, it became mandatory for airports 
operating under a permit from theCalifornia Department of Aeronautics 
to operate according to specified noise standards. The acoustic stand- 
ard adopted by the state of California is the Community Noise Equiva- 
lent Level (CNEL), which takes into account the following factors: the 

magnitude of noise from each flight, the duration, the number of flights, 
and how the total number is distributed among three time periods (day, 
evening and night). 

Each airport generates a noise environment, because of the air- 
craft operations, which can be depicted by drawing noise contours - 
lines of equal CNEL, like the lines of equal elevation on a topographical 
map. The standard adopted by California, sets a limit on the CNEL 
scale above which it is considered unsuitable for residential use. This 
particular CNEL contour is termed the ’’noise impact boundary". The 
California law states in effect that an airport must be operated in a 
manner so that the noise impact boundary does not spread so far as to 
encompass any residential areas. [Ref. l] 

The California Legislature realized that many existing airports 
would be in violation of the standard when it became law. It was 
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therefore determined that the allowable noise impact boundary for 
existing airports would be the CNEL = 70db contour until 1985, when the 
numerical limit would be CNEL = 65db. According to the law it is the 
responsibility of the county to determine if any airports in its jurisdic- 
tion have a noise problem. If the county believes an airport has a 
noise problem, it is then the responsibility of the airport to determine 
the boundaries of the noise impact area. If it is found that there are 
residential areas within the noise impact area, the airport must then 
take corrective action. The airport must also install noise monitoring 
equipment to insure the residential areas are protected. After the 
monitoring equipment is installed, the airport is liable for a $1000 
fine for each single violation of the noise standards. 

The following excerpt is taken from the preamble of the 

California Noise Standards: 

The regulations are designed to cause the airport 
proprietor, aircraft operator, local governments, 
pilots, and the department to work cooperatively 
to diminish noise. The regulations accomplish 
these ends by controlling and reducing the noise in 
communities in the vicinity of airports. [Ref. 2] 

It is true that if the regulations were followed it would eliminate a 
major portion of the noise problems associated with airports. How- 
ever, the implicit cooperation required between various agencies, 
serves more to confuse the issue rather than bring it out into the 
open. 
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At this time, California is the only state which uses the CNEL 
procedures. Military bases in the United States use the Composite 
Noise Rating (CNR) and civilian airports use the Noise Exposure Fore- 
cast (NEF) for determining compatible land usage. Appendix D, which 
was obtained from Ref. 1, shows the comparisons between the three 
different methods and their defined associated land usages. Because 
the NEF method is the most prevalent, this procedure will be used 
for the evaluation. By using Appendix D, the results of the NEF 
analysis can readily be converted to CNR or CNEL. 

In addition to the California Noise Standards law, impending 
legislation by the Environmental Protection Agency (EPA) makes it 
clear that the problem of noise pollution has to be addressed. The EPA 
is expected to announce in October, 1973, standards for all airports in 
the country. One requirement will be a noise certification study for 
each airport in the country [Ref. ll]. This thesis, in conjunction 
with the computer program, should be an extremely helpful tool for 
certifying the Monterey airport for noise levels, whether the final EPA 
standard uses CNR, CNEL, or NEF procedures. 

A. APPLICABILITY TO MONTEREY 

In April 1973, the Monterey Peninsula Airport District Board 
entertained a motion that a noise study be conducted to determine 
whether or not the Monterey airport had a noise problem. After a 
presentation and proposal was made to the board by an independent 
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consulting firm, it was determined by the airport district directors 
that because of possible legal repercussions, it was not in the best 
interests of the district to instigate such a study, even though section 
5004 of the California Noise Standards states that nothing in the 
regulations shall be construed as setting noise levels applicable in 
litigation. There was also a legal concern whether or not an airport 
could initiate a noise study rather than the county, as stipulated by 
state law, without incurring a legal liability. 

One of the major issues concerning any airport which services 
commercial jet aircraft is the problem of excessive noise affecting 
the surrounding community. More than any other factor the noise 
problem is likely to become the "rallying cry" for any group or 
community that wishes to oppose airport policy. In an age where air 
travel is increasing faster than any other mode of public transportation, 
it is imperative that airport authorities be responsive to community 
perceptions. 

The Monterey Peninsula is regarded as an area of scenic beauty, 
pleasant climate, little congestion and a convenient geographical 
location. Many local groups wish to preserve this climate and they 
see any attempt to change the status quo as a threat to the environment. 

Because of the apparent conflict between the growing demand for 
air travel and the desire to maintain a pollution free environment, it is 
necessary for airport management to address itself to the present, or 
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potential problems, of environmental conflict. The Monterey Peninsula 
Airport District Board of Directors has advocated a central noise 
complaint data collection system. Although this was a genuine attempt 
to establish whether or not the community was concerned about the 
present noise level, it has proved to be an ineffective measure because 
the community was not aware of this attempt and there was no coordina- 
tion between the FAA and the airport in collecting and recording 
complaints. 

Since the California Noise Standards have become law, it seems 
to be beneficial to the Airport District to know whether or not they are 
operating within the law. Even though it is the responsibility of the 
county to determine which airports have a problem, it is not felt that 
the airport should wait until directed to determine if it has, or could 
foreseeably have, an unlawful noise situation. 

This report is meant to be an initial indication to describe the 
noise environment in the Monterey Airport vicinity. The analysis 
considered present operations, possible alternatives and projected 
future flight activity in the Monterey area. 

Because of the geographical location of the Monterey airport 
and the surrounding topographical features, the principal runway 
for takeoffs is runway 28 and for landings, runway 10. When referring 
to a runway by number, a takeoff on runway 28 means a takeoff on an 
approximate magnetic heading of 280 degrees, while the reciprocal 
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heading, when referring to runway 10 means a landing on the same 
runway but on an approximate magnetic heading of 100 degrees. It 
was recognized that there are exceptions to this practice because of 
meteorological conditions and other considerations. However, since 
a western approach and departure is usually the standard for all air- 
craft other than small general aviation airplanes this was the assumed 
traffic flow for the analysis. 

The above procedure of having all aircraft departing to, or 
approaching from the West, describes the most severe noise impact 
on the surrounding community. Whenever the traffic flow is varied 
from this procedure, the resulting noise impact on the residential 
areas is decreased. The Federal Aviation Administration (FAA) 
employees who control the flow of aircraft are conscious of and make 
an earnest effort to minimize the noise when possible, through the 
use of varying the approach procedures. When the weather and 
wind conditions are favorable, the air carriers are encouraged to make 
their approaches from the West and enter downwind for a landing on 
runway 28, but because of the hills east of runway 10, the prevailing 
westerly winds, and the one and a half degree positive gradient on 
runway 10, takeoffs are usually made to the West. 
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II, NEF DEVELOPMENT 



A, CONCEPTS AND APPLICATIONS 

The Noise Exposure Forecast (NEF) value at a ground position 
provides an estimate of the time integrated noise exposure resulting 
from aircraft operations. The NEF values are calculated from: 

a) measures of the aircraft flyover noise described in terms of the 
effective perceived noise level (EPNL), and b) the average number of 
flyovers per day (0700 to 2200) and per night (2200 to 0700) periods. 

The NEF values may be interpreted in terms of land-use compat- 
ibility and expected community response in residential areas. Appendix 
D suggests land-use interpretations of NEF values and also estimates 
expected community response. 

The NEF values may be used: 

a) As guides in planning land use, land zoning and airport 
development. 

b) For determining the relative merits of possible aircraft/ 
engine changes and flight path changes in reducing the total noise 
exposure in the vicinity of an airport. 

c) As part of airport /community programs to control the total 
noise exposure in specified areas. 
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B. 



HISTORICAL DEVELOPMENT OF THE NEF CONCEPT 



For almost two decades the increasing magnitude of aircraft 
operations has brought increased concern over the noise aircraft 
produced in the surrounding communities. During most of the 1950 's 
almost all of the jet aircraft were operated by the military agencies. 
Concern over the aircraft noise prompted the Air Force to conduct a 
series of major studies on the noise characteristics of jets, methods 
of control, and the effect of the jet noise on the communities surround- 
ing the air bases. These studies established the operational framework 
for investigation and identified the fundamental parameters which 
affected community response to noise. Many variatons and refinements 
have been made since these original studies, yet essentially all exist- 
ing models of air craft-to- community relationships relate directly to 
the original work conducted by the Air Force, 

The NEF procedures used today to assess the aircraft noise - 
community relationships have evolved from the predecessor Composite 
Noise Ratings (CNR) which have been widely used in this country as 
aids in land-use planning both around military air bases and community 
airports. A description of the CNR procedures and interpretations in 
terms of community response are described in detail in Ref, 6. 

There are four basic developments which led to the current 
version of the Noise Exposure Forecasts. The first phase goes back 
to 1952 with the initial publication of the CNR concept by Rosenblith 
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and Stevens [Ref. 3]. In this publication and a subsequent modification 
[Ref. 4 ] the concepts which related aircraft noise to community res- 
ponse were established. In all the refinements since that time, no 
major elements have been introduced into the concept of community 
response, that were not originally envisioned in these first papers. 

The next major step came in 1957 in a study done by Stevens 
and Pietrasanta [Ref. 5]. This evolution was primarily concerned with 
predicting the noise from a number of separate operations and then 
combining them to obtain a single number rating for the noise environ- 
ment produced by the combination of aircraft operations. 

In 1963, Galloway and Pietrasanta [Ref, 6 ] introduced the concept 
of perceived noise level for the measure of noise produced by a given 
aircraft. The perceived noise level (PNL), reported in PNdb, was 
a measure which related the physical measure of noise to the per- 
ceived judgement of the annoyance of that noise. 

Bishop and Horonjeff [Ref. 7], in 1967, further modified the 
techniques to produce a new set of procedures which came to be known 
as Noise Exposure Forecasts. The main differences between the CNR 
and NEF calculations were in the transition from the perceived noise 
level (PNE) in the CNR to the effective perceived noise level (EPNL) 
in the NEF studies and the adjustment of certain constants so that there 
would be no confusion between the numerical results of the two methods. 
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The effective perceived noise level (EPNL») method of identifying 
the noise signature of an aircraft involves interrelated spectral, tem- 
poral and spatial functions of sound pressure. The measure is complex 
in that it addresses not only the effects of frequency and level but also 
the corrections for strong tones and long durations. This method is 
considered to be the best current state-of-the-art by the FAA Office 
of Noise Abatement. A detailed description and example of how to 
obtain EPNLt values are given in Ref. 12. 

A detailed account of the evolutionary steps from the original 
CNR concept to the present NEF concept can be found in Ref. 8. 
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III. PROGRAM USAGE 



The computer program which was used to obtain the NEF con- 
tours was obtained from Ref. 10 and was adapted to the NPS IBM 
360-67 computer. The program was run with sample data and compared 
to the sample results as listed in Ref. 10 to insure the validity of 
the routine. This section gives a brief description of the types of data 
necessary to compute the NEF contours for a specific airport. To 
compute the NEF contour distances, data on aircraft noise, perform- 
ance, and volume of activity must be specified and read by the program. 

The data concerning aircraft nois e ,is"^des cribed in terms of 
effective perceived noise level (EPNL). An EPNL vs. Aircraft-to- 
Observer Slant Distance function is specified in terms of a list of EPNL 
values at various slant distances. These functions are specified in 
figures A-1 through A-8 of Ref. 9. 

The aircraft performance data is described in terms of an 
Altitude Profile and a Delta-EPNL profile. The Altitude Profile con- 
sists of a list of X, Y values which describe the flight paths for take 
off and landing. The X value is a position along the ground under the 
specified flight track in relation to a reference point (in this case the 
reference point is the starting point on the runway for the take off 
roll) and the Y value is the altitude of the aircraft at the associated X 
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value. Table A-1 of Ref. 9 lists the appropriate take off profiles and 
EPNL vs. distance curves to use for each appropriate aircraft class. 
This table also lists examples of which aircraft belong to which class. 

The Delta-EPNL Profile also consists of a list of X, Y values. 
This profile allows the programmer to modify the noise characteristics 
of the aircraft as a function of position along the flight track. This 
profile is useful for investigating procedures such as power cut backs 
along the flight path. 

The volume of activity is specified as the average number of 
specific aircraft movements (take offs and landings), broken down into 
aircraft classes in each of two time periods (0700 to 2200 and 2200 to 
0700). 

The required data is prepared on punched cards for program 
usage. A unique format is required for each type of data information.' 
De scriptions and examples of this information are given in detail in 
Ref. 10. 
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IV. PROCEDURES FOR COMPUTING NEF CONTOURS 



The problem of defining the position or distance from the flight 
track at which a specific NEF contour occurs is a tedious, interpolative 
procedure which suggests computer computation. The program in 
Ref, 10 generates the perpendicular distance from a given flight track 
to a specified NEF value at selected distances along the track. The 
coordinates given in the computer output are then plotted along the 
perpendiculars of the projected flight path, which may or may not be 
curved. If there are any intersecting or merging flight tracks the 
resulting contours are smoothed by the draftsman. 

The total noise exposure at a particular point is the result of the 
effective perceived noise levels produced by different aircraft flying 
along different flight paths. For aircraft class i on flight path j, the 
NEF(ij) is expressed as 



NEF(ij) = EPNL(ij) +' 10 log 



"*N(day) (ij) N(night) (ij) 

1 

K(day) K(night) 



C 



where 



NEF(ij) 

EPNL(ij) 



K 



NEF value from aircraft class (i) along flight path (j), 

effective perceived noise level produced by aircraft 

\ 

class (i) along flight path (j), 

normalizing constant used to adjust the NEF values 
to reflect volume of operations during daytime and 
nighttime periods. 
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c 



an arbitrary normalizing constant. 



K(day) is selected so that for 20 movements of a given aircraft 
per daytime period, the resulting correction is zero. 



20 

10 log ^ = 0 ; K(day) = 20 

K(day) 

K(night) is chosen so that for the average number of operations 
per hour during daytime or nighttime periods the NEF value for night- 
time operations could be 10 units higher than for daytime operations. 
This correction was made after several studies in selected residential 
communities indicated the ambient noise level was approximately 10 
decibels less during the nighttime hours than during the daytime 
[Ref. 13]. Hence, 



10 = 10 log 



K(day) 

K(night) 



9 

15 



K(night) = 1.2 



where 9 and 15 are the numbers of hours in the day (0700-2200) and 
night (2200-0700) periods respectively. 

The value for C is arbitrarily set at 75. The primary reason 
for using this constant is so there will be a significant difference 
between the EPNL values and the NEF values and no confusion will 
result between the two. 

Using the above values for K and C the original equation 
becomes 
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NEF(ij) = EPNL(ij) + 

10 log j^N(day)(ij) + 16. 67 N(night)(ij) J -88. 

The resulting total NEF at a particular ground position should be 
thought of as an "energy" summation of all the individual NEF(ij) values. 



NEF = 10 log antilog 

i j 



_nef (ij) 
10 



The reason it is thought of as an energy summation is because each 
individual aircraft flying along each flight path adds to the cumulative 
total annoyance. 

The computer program was set up to handle any mix of the air- 
craft classes as described in Appendix E. As long as these types of 
aircraft continue to be used by the airlines, military, and business 
executives in Monterey, the only variables which determine the NEF 
contours are the volume of operations, time of day, and flight profiles. 
By just varying these parameters any number of possible options can 
be readily evaluated. 

The two scenarios presented in this paper are first, a situation 
where all aircraft land on runway 10 using a straight in instrument 
approach and all aircraft take off on runway 28, one half of them 
(those north bound) using a Bay Two departure [Appendix F] and the 
other half (those south bound) using a straight out departure. The 
second scenario again has all aircraft making a straight in approach 
to runway 10 but differs from the first by having all departing aircraft 
adhere to the Bay Two departure procedures, [see Appendix B] 
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The first scenario reflects the present operational procedure 
at the Monterey airport. The reduction of residential area inside the 
noise impact boundary is substantial when all departing aircraft follow 
the Bay Two departure as in the second scenario. Without any other 
noise abatement procedures, this single change would result in an 
immediate improvement. 

The program requires the volume of operations data to be the 
average daily number of flights for each aircraft class in the daytime 
and nighttime periods. For the purpose of this analysis the data was 
obtained from the June, 1973, FAA monthly operations summary. 
Because this form does not specify the type of aircraft class, it w’as 
necessary to extrapolate the appropriate data from airline schedules, 
landing fee revenues, and ‘‘best guesses" from the airport manager. 

It was necessary to include "best guess" type data because the 
FAA does not keep track of aircraft by class and the airport management 
only records those flights which produce landing fee revenues. The 
data for the two, three and four engine jets, which account/ for the 
majority of the noise, is obtained primarily from the airline schedules 
and scheduled MEDIVAC military aircraft. The airport records do 
not reflect the unscheduled airline training flights, the unscheduled 
military flights or the private corporate jets. 

It was not the intent of this paper to predict the future volume of 
operations at the Monterey airport. The program is capable, however. 
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of determining the appropriate NEF contours for any specified volume 
of operations or aircraft mix. Appendix C depicts the same two scena- 
rios as mentioned above, the only difference being that the volume of 
operations data was doubled. This would be the situation in a matter 
of several years if the air density continued to grow' at the approximate 
yearly rate of 14% as it has over the past four years. There is also 
the possibility of additional scheduled air carriers if an intra- state 
airline begins to serve the Monterey Peninsula. These results point 
out the need for continued research to develop quieter engines, an 
increased use of the newer and quieter airplanes, a willingness to 
accept fewer flights, or accepting an ever increasing noise level. 

Once the proper altitude, delta-EPNL, and EPNL profiles are 
determined and read into the program, the only other parameter 
needed is the volume of operations for each segment of the flight path. 
This data is subdivided into aircraft class, daytime or nighttime, and 
also trip length. Trip length category one is arbitrarily assigned for 
landings and the other categories are for flights of less than 500 miles 
and increasing in 500 mile increments to category eight which is for 
flights of between 3000 and 35 00 miles. The data is divided in this 
manner to account for the heavier fuel loads necessary for longer 
flights. The input data for the volume of operations which were used 
in this compilation are listed in Appendix A.‘ 
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In order to plot the NEF contours around the Monterey airport 



it was necessary to compute the perpendicular sideline distances in 
five separate segments. The coordinate values for each segment are 
shown on pages 35 through 39. Each segment was then plotted and 
combined to form the resulting NEF contours. Where the flight paths 
merged or intersected the contours were adjusted to present a smooth, 
consistent appearance. 

Although what has been called *’best guess'* type data was included 
in the analysis it can be seen by comparing the output data on page 40 
which was computed using only the scheduled air carriers, with that 
on page 39 which is for all aircraft (including "best guess") that the 
scheduled airliners account for most of the noise impact. 
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V. DISCUSSION 



The purpose of this report was to determine whether or not the 
Monterey Peninsula airport had a noise pollution problem as defined 
by the California Noise Standards, or if it will have one when the 
Environmental Protection Agency announces the acceptable noise levels 
in October of 1973. The contours in Appendix B, which are for the 
present (June, 1973) level of operations, indicate that there are signif- 
icant residential areas which lie inside the noise impact boundary. 

The task of reducing the noise level has been assigned to the airport 
management, but to have a realistic solution it will require the mutual 
support of the airlines, FAA, research and development, and the general 
public. 

Because of the approximations made in the computer routine, any 
NEF contour as shown in the Appendixes can be considered the boundary 
for the one adjacent to it. (Consider the contours accurate to within 
plus or minus five units on the NEF scale) By observing the residential 
areas which lie inside the varying contours, one can see that it is 
already too late for appropriate land use zoning in some areas. In the 
future, however, for any development a primary consideration should 
be the noise impact on the area. The guidelines for acceptable usage 
are listed in Appendix D. These are meant to be only guidelines and 
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with proper construction in regards to noise dampening the usable 
area, whether for residential, industrial, or recreation may be 
increased. 

In addition to the reported 14% yearly increase in flight activity 
at the Monterey airport there are other reasons to believe the flight 
density will continue to grow. Just one of these is the desire to build 
a convention center in downtown Monterey. Since aj}r travel is the 
accepted form of transportation for convention goers, this in itself, 
if it is indeed realized, would result in a substantial increase in the 
demand for air service to the community. 

The computer program which was used to compute the NEF 
contours has several shortcomings in its applicability to the Monterey 
airport. The most significant ones are the failures to account for 
the sound attenuation and reflection because of the terrain features in 
the area and the disregarded effect of the thrust reversers used by 
the air carriers because of the relatively short runway. Both of these 
omissions result in conservative estimates of the noise impact 
boundaries. In order to determine the effects of the above factors it 
is recommended that noise measuring equipment be installed and 
monitored to verify the NEF contour plots. The California Department 
of Aeronautics will soon have a mobile van with monitoring capability 
that will be available to interested communities. 
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It is possible that in the future when the airport surveillance 
radar is installed it will be feasible for aircarriers to take off to the 
East and land to the West. Although this would greatly reduce the 
residential areas now affected by the airport traffic, it would neces- 
sitate strict zoning and land use planning in the now relatively unpop- 
ulated area east of the airport. 

If the Monterey airport is to remain in its present location, 
which is a convenience because of the proximity to the community, the 
solution of the noise problem seems to rest with the development and 
use of the newer and quieter aircraft. It is an economic infeasibility 
to expect the airlines to do this immediately while they still have years 
of service left on the present generation of airplanes, unless the 
public is willing to absorb the enormous costs of converting a fleet of 
727*s to the newer and quieter aircraft like the DC- 10. This suggests 
an altogether different area of possible inquiry. Since it is generally 
assumed that the airport exists to serve the community, a need arises 
to determine exactly which segment of the community the airport does 
Serve, who derives the benefits and who pays the social costs in terms 
of noise annoyance. 
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APPENDIX A 



Volume of Operations Input Data 

In order to plot the contours for the Monterey airport it was 
necessary to divide the volume of operations data into five segments. 

For the first scenario where all the landings are straight in and one half 
of the take offs are straight out and the other half follow the Bay Two 
departure procedure there are three separate areas, which to be 
plotted require different aircraft flight density input data. The area 
in the vicinity of the runway is affected by all the aircraft movements 
whereas the area West of the runway is affected by landing aircraft 
and one half of the takeoffs and that area North-West of the runway is 
influenced only by one half of the take offs. For the second scenario 
the area around the airport is again affected by all the aircraft but the 
area to the West is only infltxenced by landing aircraft and that area 
North-West is concerned with all the take off aircraft. 

The input for the analysis of present operations is the appropriate 
subdivision of currently used aircraft by trip length category and time 
period for operations. Appendix E shows the five aircraft classes 
which were considered in determining the NEF contours and also lists 
examples of which aircraft belong to each class. The June, 1973 
volume of operations data for each of the five aircraft classes was 
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reduced to a daily average for computer input. The following is a list- 



ing of the relevant input: 

Volume of Operations 

Aircraft Class Daytime Average Nighttime Average 



4 engine jet 


0. 4 


0 


2 or 3 engine jet 


13. 3 


3.0 


executive jet 


3.0 


0. 5 


4 engine prop 


2.0 


0. 5 


2 engine prop 


2.0 


0 



The contours in Appendix C were obtained in the same manner 
as those in Appendix B, the only difference being that the volume of 
operations data was doubled. 



APPENDIX B 




Nowth 




♦40CTW 



APPENDIX C 




29 . 



RTH 




30 



APPENDIX D 



80-1 
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CNEL 



NOISE SCALE COMPARISONS 




t 10O- 




90-I 




CNR 



NEF 



Note: For comparative purposes between the above three methods, 

the relative vertical alignment of the scales shows their 
relationships to each other. The interpretations listed below 
are heuristic and are meant to be guidelines for land use plan- 
ning. Each community may select higher or lower standards, 
depending on ambient noise levels, style of living or other 
pertinent factors. 
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CNR 



1 Essentially no complaints expected, but the noise may 
occasionally interfere with certain activities of some 
residents . 

2 Individuals may complain, perhaps vigorously; concerted 
group action is possible. 

3 Individual reactions will include repeated, vigorous 
complaints. Group action is probable. 



NEF 



CNEL. 



A No problems with residential use, 

B Individuals in private residences may complain, perhaps 
vigorously; concerted group action is possible. New 
single-family dwelling construction should be avoided. 

If apartments are constructed, noise control features 
should be incorporated in their design. 

C Residential use is incompatible. 

1 Recommended limit for residential use (normal construc- 
tion), for new airports and for all existing airports after 



1985. 

2 Recommended interim limit for residential use (normal 
construction), for existing airports. 
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APPENDIX E 



AIRCRAFT TYPE EXAMPLES 



Aircraft Type 

Large four engine turbofan 

transports (standard and 

stretched) 

Two and three engine 
turbofan transports 

General aviation turbojet 
aircraft 



Four engine piston and 
turboprop aircraft 



Examples 

Boeing 707-320 B, C 
Douglas DC-8-50 

Boeing 727 
Boeing 737 
Douglas DC-9 
BAC 111 

Lockheed Jetstar 
North American Saberliner 
Lear Jet 
Jet Commander 
Grumman Gulfs tr earn II 
Convair 340, 440 series 
Douglas DC-3 
Fairchild F-27 series 
Grumman Gulfs tr earn I 
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APPENDIX F 



BAY TWO DEPARTURE 



A SANTA CROZ 




SAUNAS 



DEPARTURE ROUTE DESCRIPTION 



RWY Z8: Climb on runway heading to 500' then turn right; 



RWY 6 and 10: Turn left as soon as practicable, climb direct to 

MONTEREY LMM, then turn right; 

RWY 24: Turn right as soon as practicable, climb direct to MONTEREY 

LMM; 

VIA 321 course from MONTEREY LMM to intercept transition or 
assigned route. 

BIG SUR TRANSITION: After reaching 3000’ turn left to 220 heading 
to intercept and proceed via BIG SUR 309 radial to BIG SUR VORTAC. 
Cross CARMEL INTXN at or above 6000'. 

SALINAS TRANSITION: After reaching 2000'turn right to 010° heading 
to intercept and proceed via SALINAS 264 radial to SALINAS VORTAC. 

SANTA CRUZ TRANSITION : Continue out NAVY MONTEREY TACAN 

321 radial to intercept V-25 at SANTA CRUZ INTXN at or above 5000. 
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INTEGER .PRP, ALTDIR, PCWDIR, EPNCIR, OTENP, ATEPP, FTENP, ETEPP 
DIMENSION DTEMP(3), ATEMP(8), FTEMP(8), ETEMF{8) 

DIMENSION ALTTEMaC,2), PG'rtTEM ( IC ,2) , EPMEM(35,2), TEMF(IO) 
ECLIVALENCE ( ALTTEM ( 1 , 1 i , PCWTEM(l,l)t EFNTEMd,!)) 
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